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B B AWK S/ NIKTE R R B BINCR  7E SRR 2 SIS0 1% (e B K -5 /N K 1S
il 3 MR AL XK 1 A (Micropterus salmoides) %) 0T MM 56 d A9IRFRILH:, B4 HAE KPR BE T fi
FEBATURGERE ST o SRR < 1% BERR KR A5 /NI R 11 PR il £ A PR RESS AN ™ A R 25 PR R, IR 2 A
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FIRIF T R X A2 B 2 i B 087 by, An gl
e N — B MERL, 5 E H A, A b
JRAS RIS, At RT 8 PR I A A 7= s 300 1 Dk
WFTER I, R K )5 /N IRHER RE A D — b £
SHREPEARDRLAS I 50 B 88 o S AR IR A . A
TR0 S A AN T R R KA 5 N R 7 S S
TRDRHI 7125 , FEBIT 5 3 PR I 7 o O 11 i By
AREVN7L W IR WAL A IR S PN
R IR IR IS %

U BPRS ik
1.1 R RBE S K HME
18 BT /0N JIK 55 1 7K S 0 0 331 e M I

WAARHA RS RS T AR A KA YR BR
AFEIBRALHE R SR 46% o HR/NMKELIE

KPR, o 53 R AL e 4 B o 5
TR R P B A OB A A SR 2 0E TR
GO =N R VIR A RIS A
W, AP 200 140 11003 u, 73 1000
u /N RS B EAMN 25% ~30% . [
R LUK E B 108 J5ORE, 22 BR 2% B ¥ Tl
fifk T TR A AR A, 8. 6% MR

ARAE R H SR 105 R oK, DL Ik
L EORE R 0 8 B R, foh RS SR
I i 0 D58 P ] 6% it £ (X B2, Control )
TEMEEERE 1, MR AU S5, 0 B AS I 1% 18
B A/ Ik, 12 0 B RE A (YH) 5/ k4l
(SP) o g fPRL R (3R 1) A3 i ad 60 H i, 1%
2 2 IRXBIRDRE R B L B B PR B, B R STy
TR, IR BORLAE S 2 mm (Y RSURLGRDEL ,
BT 40 CHERE P TR, 55 R R B R
PRAFT -20 CokAih o

F1 ABRERERKE
Tab.1 Nutrient level of feed ingredients %

JEUE} Ingredients

FL#EH Crude protein

FLAE G Crude lipid MK Crude ash

f4 8} Fish meal 65
M1 Soybean meal 44
14y Blood meal 85
FKFEBEH Corn gluten meal 60
/MK Small peptides 46
EEBEIK fi#4) Yeast hydrolysates 46

8.4 16.4
1.9 6.1
1.5 4.0
5.4 1.0
2.0 17.8
1.5 9.0

1.2 KEXERFE

FRIERS TR b U v O 2 V5 g 57 A s b
IKUBIEAT o SE R 10 B A i K St o 5 M R
TR AR 2 J8, SRS N S AR VLER AL B 24
h, FFURIE SR 000 . FEALPE L 720 & 14 i fid
BE R /N 5] — B0 R 1 Bt [ (10. 68 + 0. 04)
gl R E 6 DIAH, B MIFE 40 B, S5
JAIAk 8 JH K 8 A5 16 SR B AR I i g
TP, i 9B O A K B, B AR IS AR A > 7. 0
mg/L; B A WE <0.5 mg/L ;pH=8.0+0.5;
KRR (24 £2) C; BERIEIR,T d 45 1R
JFHK 173,
1.3 HmX&E

FRERAE AU 24 b5, 43 5857 SR I A
KT PR A FRH BT R IR AR, SRS BEPILE 10 2
RKEEST A0, 1 mL KA 8 mg/L 1T 7 M
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10 min J5 BCEIE BRI NI , R 77T -20 C, H]
T HLIE AR AR bR 0o AR 5 F 4R, Bk 52 9 JE
P JTFAE R 23 | BOHC T e 1 =k 5 AR
T =20 C, T ARALUERIRIRINE . 53
A i 38 P R R E S, A D) A A o
1.4 NI ESHH

Jin T P U T VI T O A ML R
H TP HEE I ALB 45 G ol AST N HE 28
fitg ALT (Hh =J8 TG G HE B T-CHO & &, fF
EEBUA AL RE 1 T-AOC | B 8 A AL I fL il T-
SOD . . MDA i %L CAT &AL
VA TR NG 7 Y49k T ol U A ) TR 5 T 4
PG S AT I E o
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Tab.2 Composition and nutrient levels of diets (DM basis)

T H 2H 5 Group

ltems Xt HEZH Control BEREZH YH JINIK4 SP
JEB} Ingredients
f ¥y Fish meal 45 45 45
S Soybean meal 10 10 10
1%y Blood meal 5 5 5
FEKEEH Corn gluten meal 11 11 11
/K Small peptides 0 0 1
BERE K f# ) Yeast hydrolysates 0 1 0
a-TEH a- starch 10 10 10
£l Fish oil 4 4 4
KE WG Soybean lecithin 3 3 3
FEHEI Rapeseed 2 2 2
Z 4t Vitamin premix * 0. 0.5 0.5
%% Mineral premix * * 0. 0.5 0.5
LI Squid paste 1 1 1
fIHAH Choline 0.5 0.5 0.5
Wiz &% Ca(H,PO,), 1 1 1
Hf iR Taurine 0.3 0.3 0.3
24k & Cellulose 1 1 1
WA H) Zeolite powder 5.2 4.2 4.2
ST Total 100 100 100
B 377K Nutrient levels
M HE R Crude protein 44.90 45.33 45.34
HAEHG Crude lipid 12.14 12.15 12.14
K43 Crude ash 8.32 8.49 8.41
JfE Gross energy/ (MJ/kg) 17.55 17.65 17.80

T SBE(MI/kg) = H B x23.6 + 8l x39.5 + TAR MY x17.6; = Z4E(1U B mg/kg THEL) : 4EA- K A 16 000 1U; 4EHE 3R D,y
800 TU; 2L % K, 14.72; 4k 4E % B, 17. 8 4i/E % B, 48, 44 % By 29. 52 4E4: 2 By, 0.24; 4L % E 160 45422 C(35% ) 800 ; HHR ik
79.2;1Z R4 73.6; MR 6. 45 EH R 0. 645 JLEE 320; S ALNEGE 1 500; L-pY 6 1005 = + 20" (mg/kg T4 : 4 (CuSO, ) 2.0; 4
(ZnS0,) 34.4;%H(MnSO, ) 6.2;4)(FeSO,) 21. 1;Mi[ Ca(105),]1.63 ;4 ( Na,SeO;) 0.18;44(CoCl,) 0.24 ;85 (MeSO, - H,0) 52.7,
Notes: Gross energy (MJ/kg) = protein x23.6 + lipid X39.5 + NFE x17.6; s Vitamin premix (IU or mg/kg dry diet) : vitamin A 16 000 IU;
vitamin D; 8 000 IU; vitamin K; 14.72; thiamin 17. 8; ribo flavine 48 ; pyridoxine 29. 52; cyanocobalamine 0. 24 ; tocopherol acetate 160 ;
ascorbic acid (35% ) 800; niacinamide 79.2; calcium-D-pantothenate 73.6; folic acid 6.4 ; biotin 0. 64 ; inositol 320 ; choline chloride 1 500;
L-carnitine 100; # * Mineral premix (mg/kg dry diet) : Cu (CuSO,) 2.0; Zn (ZnSO,) 34.4; Mn (MnSO,) 6.2; Fe (FeSO,) 21.1; I [Ca
(105),] 1.63; Se (Na,SeO;) 0.18; Co (CoCl,) 0.24; Mg (MgSO, + H,0) 52.7.

ISR B 1 SO R 25 S s
Je@ikat e .

WiE YRR A HL E Jeta . BUlp 4 4,
TR e AR R P L E 24 b &
Aif J0 4k BEE F 98 AR SR-O 20 G st A e (B ) A
100 x )i~ 2 ol B B Sk T LA IR, D) 7 TR 7

Vg =W./W, x 100 (7)
Sy NAENE R, % s NP I RRE B Nl
LR R Wen WIG TR, % 3 W, R LR R
i, g Wo AR R BT, g5 Sen AR E A K, %/
d5 D I R, A5 F o M IRRHRR  F, ik
A, g5 Co RNEWEEE, g/cm’ s W, S R, g

pio L, WK em; Hy B IFIE H % 3 W, S TR B

13 ERIERHITR g5 Vo WELREL, % s W, BB R .
Sy =N./N, x100 (D 16 amm=in

Wen = (W, = Wy)/ W, x100 (2) 28 TS I PR G FE I, 4 4 MLk

Son = (InW, ~InW,) /D x100 (3 phpgsgiy 60 Rt ¥ 3 ANFAT, A FAT 20 F2,

Fop =Fy/ (W, =Wy) (4) GRIEFEH 0.2 mLYREEH 1.85 x 107 cfu/mL

Cy=W/L, (5) Mg , BTV S T BRI | L

Hy =W,/ W, x 100 (6) AR EH, 6 36 VAT 2 B, ¢ T FE B B A7 52 1o 4
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FERSETS, IS 45 I ] B R AR T, B EE
TRBETRE.
1.7 HERAEMG T

SR - BEL + FRifEZE (Mean = SD) &
N, T BAE ] SPSS 25. 0 43 B B 4 v i) B A
I 201 ( One-Way ANOVA ) Fl Duncan (K354
H AT E R R BT, P <0.05 hEF T
e

2 4k
2.1 EERIKERY S N BERT K O 2 5 4 < 1 B B
=AU

N 3 7R, 1% 95 14 18 B K A 90 -5 /)N
JIRS R 1 PR B 40y i F) 3 TR R E AR R AT
A& AR B T L A BE AR P s A R
FEPR R E U F P22 57 (P >0.05) ¢

F3 BEKEUWENAXNAOBHERKEENZI
Tab.3 Effects of yeast hydrolysates and small peptides on the growth performance of largemouth bass

Wi H 2[5 Group

Items Xf BB ZH Control i fEZE YH /R4 SP
K 5 Fi i Final mass/g 46.50 £2. 14 46.98 £2.16 45.04 £1.45
K% WGR/ % 335.41 £20.73 340.25 +20.38 321.77 +14.36
FrE K3 SGR/ (% /d) 2.62 +0.09 2.65+0.08 2.57+0.06
TEHER SR/ % 97.33 +1.97 96.00 +4.05 93.67 +5.00
Tkt 2% FCR 0.89 +0.04 0.85+0.07 0.88 +0.03
AEHEBE CF/(g/em®) 2.28 +0.07 2.25+0.15 2.23£0.12
MEAREE VSI/ % 8.23 +0.50 7.89 +0.74 7.74 £0.61
4R . HSL/ % 3.48 £0.37 3.28 +0.48 3.09 £0.45

2.2 BEEXBYMENNANAKOZSIZEELE  BSH/DRA > B4 > XA, 3 AR

TR e

W LR /N IR R 5 IR A R R TE A
B P AR T LA AL, BRSNS T e
oy B 1 T X IR (P <0.05) 6

2140

3 o w4l

50 120 a Control

S 100 b, OER4
3 Yi
jias E 80 YN il
Re 40

z2 20

£, B

3 i il 5

Foregut Midgut Hindgut

A Tissue

[F]—2H R/ NG TR FoR 25 7 i3 (P <0.05)
In the same tissue, values with different lowercase letters mean
significant difference( P <0.05).
1 BEK@EMSNMNEEAOESS
A e M BRI Y 50
Fig.1 Effects of yeast hydrolysates and small peptides
on the activity of intestinal amylase of largemouth bass

U 2 Fr 7, Xk W 2L i A i 10 e 1 4 A 3 O
A, /MR F g i M e 28 A 25 O s L) P i s
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(P<0.05),

2 60

8 a . WATEAL

: 50 T 3 Control

S b b b DR
el /N
gg 0 b : SP
Ey 20 I

z 10 i

= :

Z 0 S -

2 17 7] =17

Foregut Midgut Hindgut

H Tissue

[l — AR NG FRRIR 25 B3 (P <0.05) .
In the same tissue, values with different lowercase letters mean
significant difference( P <0.05).
2 BRI E/NRXT KO EEA
P& BE B B 1 B9 72 0
Fig.2 Effects of yeast hydrolysates and small peptides

on the activity of intestinal lipase of largemouth bass

N 3 FroR , 25 LA i R B T G R 2
2E5¢ (P >0.05) , /INIKEH i 8 B 6 1 2 4
Tb Xk BRZH G o 3 19 I 1 o 1 I B2 S5 /IR
H2E5R 8% (P <0.05),
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5 19

2 400

g L pogicE:]

& 350

o0 Control

S 300 ORERF
R% 250 YH
%E 200 a ;J;Ei:éﬁ
mE 150 b
#1900

Z 50 i

5 007 7] J5

< Foregut Midgut Hindgut

HEY Tissue
[Rl—H L RFNG AR IR 22 57 W35 (P <0.05)

In the same tissue, values with different lowercase letters mean
significant difference( P <0.05).
3 EEKEBY S/ KORSS
B E A SRR
Fig.3 Effects of yeast hydrolysates and lowercase
peptides on the activity of intestinal
protease of largemouth bass

2.3 EREIKERYS/NERXT K O R G R7 8 A AR
IR

HIEIRC AT DL, £E 100 5562 B T,
NG TE SR AR A 9 2 S I De TS 28, L
W25 A JZ RS A 2 456 B R
s bR A I e B, I B O Kk L B
VU s A P IE R 98 H 5 v e M el AR % L I B
50 AL B g TE o AR 5 2 T 4 HE 51 2R
L POIR 20 i R W] 2 T A A L AT
Wo TR REL 5 %k R AT LE , i 230 3 0 B0 HL
o B TR S R i PR B

1.2 3. X MR s 4.5.6. BERRERT U5 7.8.9. /NIKAET P JEs a0 LRZ; b [EAA)Z; oo RECAIM; do AR

g ; e RPRZ; £ SERKE,

1, 2, 3. Control’ s foregut, midgut, hindgut; 4, 5, 6. YH’ s foregut, midgut, hindgut; 7, 8, 9. SP’s foregut, midgut, hindgut; a. Muscle

layer; b. Lamina propria; c. Epithelial cells; d. Goblet cells; e. Rush border; f. Villus length.

EhR EEEKERY SRR O RS 8 AR SRR

Plate Effects of yeast hydrolysates and small peptides on intestinal tissue morphology of largemouth bass
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2.4 BEPKBMENRNAROBHMFELE  EOTE DA, A2 VD N
FREIFS I (P <0.05) , #4147 AL S Mg PR O] e 22 53

k4 PR AHME BEA ST RBCARE /NIRRT H W =0 SR e T
PEZESE (P >0.05) (HEERFA S/NRA MG E - ABP4L(P <0.05),

F4 BEKBYS/INAXTK OB M E & LIS tRE #20m

Tab.4 Effects of yeast hydrolysates and small peptides on serum biochemical indexes of largemouth bass

Wi H 2 51| Group

ltems Xt B ZH Control B BEZH YH JINIk4L SP
MM TP/ (g/L) 27.90 +1.04 26.00 £1.35 27.14 £2.29
8 ALB/ (/L) 13.25 +0.35° 11.41 £0.53" 12.26 £0.75"
R EEE S AST/(U/mL) 11.37 £0.31 10.84 +0.22 10.89 £0.50
ARG ALT/ (1U/mL) 5.73 +0.28" 7.62 +0.52° 7.49 +0.67°
Hili=Hg TG/ (mmol/1.) 3.98 0. 10" 3.98 £0.07° 3.49 +0.11"
34 JIHE 2 T-CHO/ (mmol/L) 14.13 £0.31a 13.56 £0.72° 11.90 £0.34"

H: FATEE EARAR/NG TR R E R R (P <0.05)

Notes: In the same line, values with different superscripts mean sinificant difference (P <0.05).

2.5 BEEXBYMENNINAKOZSEFREIEN B > /DMK > XA, JF 2R BE (P <

BE 1B F 0.05) . 2 2 [ S8 Ak Py B A il 1 Ve 5 8
Wk s o, Bt ELEE ) it AL ARG S EIFIER(P>0.05),

RS BEKBYS/NAKOZBEATRESEMLEE NN

Tab.5 Effects of yeast hydrolysates and small peptides on the antioxidant capacity of largemouth bass liver

T H 2H 5] Group

Ttems %if 841 Control FEtEd] YH /KR SP
M ABE ) T-AOC/ (U/mg prot) 5.80 £0.15¢ 7.17+0.21° 6.54 +0.36"
R E ALY AL EE T-SOD/ (U/mg prot) 463.89 +35.78 488.35 +17.28 481.94 +12.80
P % MDA/ ( nmol/mg prot) 48.61 +1.87 48.70 +0.32 50.11 £2.48
1AL CAT/(U/mg prot) 12.84 +0.40° 22.58 +1.19* 19.34 +1.70"

T : R B EARAR NG P REROR 225 .35 (P <0.05)

Notes: In the same line, values with different superscripts mean sinificant difference (P <0.05).

2.6 BEEOKERY SRRk O B85 B R g 0
i & 6. 00 _%_
55 B N e é 5.00 b
Qe 4 B, /NIK 2 Sk BV A R 1 3 B> 1.00 ¢
Tt B4 S EEL (P <0.05) . EZ 500
IR AR ORI, B %S 200
I AE A, 2 211 521U T 505 W1, X 41 1 § Lo

72 h A TARE , BEBELH RN/ INIRZE 43 BIAE 48 h
36 h B THaE,96 h Py X REAL | BBk 2 A1/ Ik 4l

S8 VAN RIFA/NG FRFRERBE(P<0.05),
Eﬁ%¢+%t$]}7]”j‘j 45% \33% \15% (P <0.05 ’ Values with different lowercase letters mean significant difference

El5). (P <0.05).
4 BEEKBYSNMNESKOEEA
L EREEEE SRR
Fig.4 Effects of yeast hydrolysates and small
peptides on lysozyme activity in the head

Xt AL Bl N
YH SP

Control

kidney of largemouth bass
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5 19
¥ 60
3 —— TR
& 50 Control
> a = FEREA
ﬁ% 40 YH
RE 30 a +g1;Wﬂ
=
e 20
2 b
S 10
£

0 18 24 36 48 72 9
i} a] Time/h

ARNG FRFIRER B H (P <0.05)
Values with different lowercase letters mean significant difference
(P<0.05).
5 AMRFSHERITRTERER
Fig.5 Accumulated mortality from acute challenge

tests with Aeromonas hydrophila

3 hHE

3.1 BEXBYME/NMNIIRKOZBSH ERKIERER
A

ATTFFT A, R K SR R 0 3 g
FILANEERTIR ' 26 1 % 8, I AR R R 5L
0. 05% FHHy 1 /)N IR RE il skt [Q A3 HE £ (Acipenser
schrenchii ) ARAF—A™ I A 28R 19 1R RE 2R £00Fn 3 &
H eSS RS SR RN 1% 1 1 RE
IR AR/ INIR , I A5 R 1T PR A P RE Y i
A5 RER A E R B A 2 U IR
o SR RA— B R R
J5 225 R KSR 5 /N IR A — SR B ER
FIFRFEAS R A AR S5
3.2 BEXBYME/NNAXKOESIFEELE
S ARSI

THACEG =2 E T a2 B i, Hs S AL
R AR LB AR AR A ] 43, 1 1 B AL
PRI i ™ AT R, T 1% /N ik
BESE TR O B AR RS s R
Wk, X 5 e R A BE L ( Epinephelus
coioides) ' FLAHE XFHRN) o g BF 5 45 B — 3
WERE K ) o o B B H TR 5 1 i R b, AR )
PR 7SI I REAZ T IR 5 #R SN, AT DITE
T eI IE 26 A K K B I G B T S 45 1Y
ST I AR RS A R B
I 1% 7N JRTE ZE A7 R k36 1 3 T8 S 454 L 38 9 T
ACBEETE PR b LCAS N 1% BB K i W) S A % 7
AR R R AT BB« ZINIRAE S i 1 1) IR WAL

Y, A LU R B O RE B 4 3t AL AR i, sk
DS TE A e 7, At g T Rl AR 5 e T A
BT R B — 2 K E T v i AL
(TS PE 2 AR SR B S AN 78 1 W 1 B 4l
41 DNA I RNA & B iy 21 2 2R R 5 T IR,
VM S R R E . Sy
i, /N E SR D BEVED B . Ay
F9 I DL 2k SR 1 T b IS A W B
PRI UACER , o nl DA H W is LR 42 5
FEAE BRI T, PR PO Al 2t il 2 W, B R M i
WIALRIR B AT R B, N BE K
A5 /N I 2 R AR R o T 165 1, A D PR
PhABIE ORI SR B0 B K A 0 1R i 52 4 AR
PR, A _E s PR AS IR0 A B T us e ATLAA (4
(ANZIEiE
3.3 BEKBYES/NNAXNAOREMEELE
FRAY ST

S ML A AL B S WAL S SR K AR B
TS DL S B o (5 8, Rt IR B 5 1
AT EARIE . I R E A & SRR E
E, FCAEFHE o 5 O AL £ 1R 1 5 SR A AR
B AERDL , F R FLH A 4R N IR BB B TR 1Y
TR MEREE 12 S fa s SO ' o AR B
NS BEA S RICESR, (AR S5/ KAE A
A WA, 5 O R BREE 3 AR
&, TR s LA S B RE T o B REAL 5 /N IK
LI A PR S P 2 v TN IR T —
RERE b AL T HE 20 10 32 458 00 XU 384 O LA I
AR AL A DU ML 37 A LT 1t L oty = 5 i )
T JoF 780 I T 5152 B fk o A B A g I
I P U P A S, i L YAV B o AR A T AL
1A, S Ay JE ] 1 A A A2 , 2o 25 19 L Il e O 2 9%
iz B [ JFF BEE BEAT 20 FR TS R o /N IR A 10 3 R SR IR
P JIEL 2] 5 D0 A 7 Dk 2 I AR 1 B A
Tl =R BE B — SRR Ik 1) 8 e 7 A e R 0 g ) e
P Sk S R FE AT 5 /08 IR 2 R e B 4 iy v
JE P AT D R A1 40 AN [ R B o T % B AL DR e
REA R 1t A0 AT i 17 A9 B SO T, A I A
TEAERFHLANG S50 17, 035 A s JHF X 77 17, 718 JIK
EAURSYIN (XYL SRR ¢
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UG Ry A BT A AL , AT LA S5O BR LA
SH AR, PR AN e 2 0, B LA e
S R A RS ST AN R A
PPN % A B A S R
PUAALRE ) — B R VPRI S AL i Pl A i 1%
BEKAEY) 5 /N IR Y BA $& FHHLAR BT 4 AL BE T 1Y
Ihtg, AL RE 76 8 | R B I| M ( Plasichthys
stellatus ) *°" 75 4 ( Mylopharyngodon piceus ) "
W1 8 ( Oncorhynchus mykiss ) S8 B )
HA B, FEARSE Y, Db AR T 5 A A
B 1], AR S RS RE AR RIS 1%
PP B K ik 0 B S T/ 0N JIR B 2R A5 B8 10 470 4R 1B &L
o (HEATNE K IAE S RS RE A IF T REAR
IR S AL BE T 10 1 B 7K Sk 40 B 365 45 7K 1
K1 T% A58 K 1T 2R 5 1) 0 U R 5
(3.92+0.15) g, fa BRI A & & 40% , 54
WFFEHALL , S0t A% /)N ELARDRPRLAR & R A L
0 R AR AR DR LR B3 & AR PE R R
2% /1N Ik RE 235 B | R I R T AR A K F
W, AR i P 4B A BB 0 T T RE K A A0/ IR
AR TE B N o, B35 25 TEOR T R ) AR /)
PR E IR K
3.5 BEXBYMENMNINAKOEHFEREFHN
A

BiFgs ) W R RN 200 me/kg /Kl
145 [ 3k 55 ( Megalobrama amblycephala ) )1 &,
ALRE Ty, FCHT I 7K A I T 1 S g, AR A AL 4 A=
Koo RIS IR0 BE 2. 35 484 Jonn g S 1f 35+ S0 % 2K
HE TgM FRMA C4 & 553K 5 B, RN Ik
AARI R B KT e m B & e n2h
G ) R | ) ( Oreochromis niloticus ) (42]
AT IR I TR R S 1.2 1S g/ kg TERE™
AT LA 55 0] 08 K T T AR PT 5 1. 51% ~
1. 69 % F 1 B 7K fifk 49 8 R MR 2 vy R 10 . B 4y £
A PERE, SR I R RE Y L TEAIEE T
BEK i) A 8O FEHURGAE T 0 it #oE
8 SCHRALG , B FEA B AT BR A7 1Y U3 25 53 b, 5R
ESPNEES AN DNANN G S Y= O o S 5 s |
ORI TR Sk VO TR BTG ) L I BR A DL
Xof I 7K BRI T AR TR RE R T, S 1% /)N
JIK5 BB/ AR ) T E 4 v fL R Y S e RE T, L/
IR G TREAE TOL 3 &, BOR s R4 T fa A
1635 38
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AT 1% /INK -5 B A g ) 143 i 3 K 11
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JIRAE e 2 fra 3 it B | 5 T #e AR S e B 3 8 T 7 T
DU B BRI e 3 5 TP A T SR AL e )
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Effects of supplemental yeast hydrolysates and small peptides on growth
performance, liver and intestinal health and anti-infection ability of juvenile
largemouth bass( Micropterus salmoides )

YI Wanting' >, HUA Xueming'””, YAN Ketao*, MI Shuichao’, LAN Hanbing®, HANG Ying'*?, CONG
Xiangming' ">

(1. Centre for Research on Environmental Ecology and Fish Nutrition, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and
Rural Affairs, Shanghat Ocean University, Shanghai 201306, China; 3. National Demonstration Center for Experimenial
Fisheries Science Education, Shanghai Ocean University, Shanghai ~ 201306, China; 4. Shandong Longkou Reservoir
Management Center, Longkou 265721, Shandong, China; 5. Changzhou Yayuan Biochemical Co. , Lid. , Changzhou

213111, Jiangsu, China; 6. Guangdong Sintun Bio-technology Co. , Lid, Foshan 528211 ,Guangdong, China)

Abstract: To compare the effects of supplemental yeast hydrolysates and small peptides in the feed of juvenile
largemouth bass ( Micropterus salmoides) , the fish were fed with basal diet, diet supplemented with 1% yeast
hydrolysates( YH) or 1% small peptides ( SP) respectively to conduct 56-day feeding trial. Then the growth
performance, liver-intestine health and anti-infection ability were investigated. The results showed that 1%
yeast hydrolysates and small peptides had no significant effect on growth performance of juvenile largemouth
bass. However the YH significantly reduced the amylase activity of mid- and hindgut, and increased the lipase
activity of fore- and hindgut, while the SP significantly reduced the amylase activity of fore- and hindgut, and
increased the lipase and protease activity of fore-, mid- and hindgut. In the SP group, the intestinal structure
was smoother and clearer, and the cells on the surface of brush border were closely arranged, then the cup-
shaped cells were more clearly visible. As for the serum biochemical indexes, the albumin content in YH and
SP groups was significantly lower than the control group, and the alanine aminotransferase content was
significantly higher than the control group. Also the lowest cholesterol and triglyceride content was observed in
SP group. There was the strongest total antioxidant capacity and catalase activity of the liver in YH group. The
strongest lysozyme activity of the head kidney and the lowest cumulative mortality rate after infection with
Aeromonas hydrophila were shown in SP group. In summary, the addition of both 1% SP and 1% YH could
improve liver and intestinal health and anti-infection ability, but each had its own advantages. SP had
significant advantages in promoting the intestinal health and the immune protection of largemouth bass. While
YH was more prominent in enhancing the antioxidant capacity of the liver. Consequently, it would be more
beneficial to the overall health of juvenile largemouth bass when YH and SP were added in the feed
selectively.

Key words: largemouth bass; small peptides; yeast hydrolysates; growth performance; liver and intestinal

health ; anti-infection
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